In the previous arthroscopic studies, the ratio of presence and type of plica was somewhat different. We arthroscopically investigated and classified suprapatellar plica and medial synovial plica in a Japanese population. Subjects and Methods: The anatomy of suprapatellar plica and medial synovial plica was studied arthroscopically in 130 knees. Original diagnosis of patients included in this study were 53 meniscal injuries, 51 ACL injuries, 17 osteoarthritis, 5 popliteal cysts, 3 osteochondritis dissecans, and 1 synovial osteochondromatosis. Results: The suprapatellar plica was present 73.8% and classified into 6 types which were arch type, medial type, lateral type, perforated type, pillar type and complete type. The medial synovial plica was present 62.3% and classified into 4 types which were narrow type, medium type, broad type and perforated type. No relationship between age and the pattern of the suprapatellar plica or medial synovial plica could be found. There was no trend to be correlation between the type of suprapatellar plica and medial synovial plica. Conclusion: We classified suprapatellar plica by only location and shape of plica and medial synovial plica by the size of plica.
Introduction
The synovial plica in the knee joint is recognized as a normal structure that represents remnants of synovial membrane in embryonic development of the knee. However, sometimes the synovial plica may be involved in pathologic processes [1] [2] [3] [4] [5] [6] [7] . In the fetal stage at 10 weeks, the developing knee joint consists of a single cavity with a synovial lining. At certain sites, such as at the medial part of the patella-femoral and infrapatellar regions, mesenchymal tissue remains. These tissue strands may become plica. In the fetal stage from 11 to 20 weeks, an infrapatellar plica can be found in 50% of specimens, suprapatellar plica in 33%, and a mediopatellar plica in 37% [8] . Three types of synovial plica are generally known; the suprapatellar plica, medial patellar plica, and infrapatellar plica. Several studies have been attempted to classify the plica, but the findings have been conflicting. There were classifications by arthroscopy [9, 10] . But before them, because suprapatellar plica and medial synovial plica were classified by the open dissection, they were uncertain. In the arthroscopic studies, the ratio of presence and type of plica was somewhat different. We arthroscopically investigated and classified plica in a Japanese population.
Subjects and Methods

Subjects
From December 2002 to December 2007, we evaluated 125 patients (130 knees) who were undergone arthroscopic surgeries excluding the patients with a history of operation of a knee and the patients who were plica syndrome. Only one surgeon performed arthroscopy. The original diagnoses of 130 knees with injuries or diseases, which were needed arthroscopic surgery, involved 53 meniscal injuries, 51 ACL injuries, 17 osteoarthritis, 5 popliteal cysts, 3 osteochondritis dissecans, and 1 synovial osteochodromatosis ( Table 1 ). The patient sample included 65 males (4 yrs to 80 years with an average age of 39.4 yrs) and 65 females (14 yrs to 80 yrs with an average of 47.9 yrs). There were 5 patients who were performed arthroscopic surgeries on both knees. However, there were not patients who were undergone arthroscopic surgery of both knees at the same time.
Classification of Suprapatellar Plica
We modified and simplified the classification by Dandy [10] into our classification system described as below.
For suprapatellar plica. The suprapatellar plica was classified into 7 types. Figure 1 shows typical arthroscopic pictures.
Absent type: No suprapatellar plica. If there was no sharp-edged fold of synovium on the suprapatellar pouch, the suprapatellar plica was considered to be absent.
Arch type: The plica located from the medial through anterior to the lateral side of the suprapatellar pouch.
Medial type: The plica located on the medial side of the suprapatellar pouch.
Lateral type: The plica located on the lateral side of the suprapatellar pouch.
Perforated type: Plica extending completely across the suprapatellar pouch but with a hole which is central defect was classified as perforated.
Pillar type: If an arched suprapatellar plica and there were one or more slit (fenestration) at the part of attachment of femur, it was classified as a pillar.
Complete type: Plica dividing the suprapatellar pouch into two separate compartments were classified as complete.
Classification of Medial Synovial Plica
The medial synovial plica was classified into 5 types. Typical arthroscopic pictures are shown in Figure 2 .
Absent: No medial synovial plica. Narrow (N) type: The plica did not reach the medial condyle of the femur.
Broad (B) type: The plica was over the medial condyle of the femur.
Medium (M) type: The plica was reached the medial condyle of the femur, but not over that. The size of plica was middle of type N and B.
Perforated (P) type: The plica had a central defect (fenestration).
Results
The percentage of types of suprapatellar plica in males and females are shown in Table 2 . There were 17 (26.2%) absent types in males and 17 (26.2%) absent types in females, 27 medial types (41.5%) in males and 15 medial types (23.1%) in females and 1 (1.5% ) lateral type in males and 4 (6.2%) lateral types in females and 15 arch types (23.1%) in males and 26 arch types (40.0%) in females, and 2 pillar types (3.1%) in males and 1 pillar types (1.5%) in females, and 2 perforated types (3.1%) in males and 1 perforated type (1.5%) in females, and 1 complete type (1.5%) in males and 1 complete type (1.5%) in females. There was no significant difference of age among the types which were absent, medial, lateral and arch by Mann-Whitney U-test. There was significant correlation between the type of suprapatellar plica, which were medial and arch, and gender by chi-square test (P = 0.011). In the others pairs, there was no significant correlation between the type of suprapatellar plica and gender by chi-square test or Fisher's test. In bilateral surgery cases, there were 2 patients who had same type of suprapatellar plica (arch and medial), otherwise there were 3 patients who had different type (absent and arch, medial and arch, medial and perforated).
The percentage of types of medial syonovial plica in males and females are shown in Table 3 . There were 26 absent types (40.0%) in males and 23 absent types (35.4%) in females, 19 narrow types (29.2%) in males and 26 narrow types (40.0%) in females and 12 medium type (18.5%) in males and 10 medium types (15.4%) in females and 5 broad types (7.7%) in males and 3 broad types (4.6%) in females, and 3 perforated types (4.6%) in males and 3 perforated types (4.6%) in females. There was no significant difference of age among each type by MannWhitney U-test. There was no significant correlation between the type of medial synovial plica and gender by chi-square test or Fisher's test. In bilateral surgery cases, there were 4 patients who had same type of medial synovial plica (2 absent, 2 narrow), otherwise there was 1 patient who had different type (absent and medium). Table 4 shows the relationship between the type of suprapatellar plica and medial synovial plica. It was consider that there was no trend to be correlation between the type of suprapatellar plica and medial synovial plica, though we could not statistically evaluated because of few number or none of patients in some cells.
Relationship among the Plica
Patients with Both Knees Examination
Only five patients had both knees examined. The type of suprapatellar plica was the same in 2 patients, and the type of medial synovial plica was the same in 4 patients. Only 1 patient had same type of plica in both the type of suprapatellar plica and medial synovial plica. It was statistically unknown whether suprapatellar plica and medial synovial plica were the same because there were few numbers.
Discussion
We arthroscopically observed and classified the suprapatellar and medial synovial plica in 130 knees and determined the frequency of types of the suprapatellar and medial synovial plica. And we evaluated the relationship between type of plica and gender and age.
However, there was no trend to be relationship in the type of plica between suprapatellar plica and medial synovial plica. There was no relationship between the type of the suprapatellar plica and gender and age. Also, there was no relationship between the type of the medial synovial plica and gender and age.
To our knowledge, there are two publications on exten sive arthroscopic studies of the suprapatellar plica and medial synovila plica [10, 11] . Dandy's classification was very detailed, but complicated because there were 10 types. We classified more simply into 6 types of suprapatellar plica by only location and shape of plica. The findings were slightly, but significantly different. Dandy noted an association in the distribution of the types between patterns of suprapatellar plica and medial synovial plica. However, in the study of Kim and Choe [11] , there was no signifycant correlation. Furthermore, there were significant differences between the ratio of Dandy's classification or Kim's classification and our study ( Table 5) . Kim and Choe explained that this difference has a racial basis. However, if their hypothesis was true, our findings would have been similar to those of Kim because those two studies were based on oriental race populations. Interestingly, there was no similarity. Thus, the discrepancy is more likely to have resulted from variations in observation and interprettation, rather than difference in a racial basis.
In Japan, Sakakibara classified medial synovial plica arthroscopically into 4 patterns in 100 knees [9] . We have slightly modified Sakakibara's classification and classified medial synovial plica into four types because Sakakibara's Type A, which is a cord-like elevation in the synovial wall, is difficult to distinguish with no existence of this plica. Therefore, Type A of Sakakibara's classifycation would be viewed as type N or absent in our classification. We classified only as size of medial synovial plica and perforate shape. We thought this method was simpler and easier. A comparison of the frequency of types of medial synovial plica between the study by Sakakibara and ours is presented in Table 6 . As we mentioned above, the number of classified types is different between Sakakibara's and ours; nevertheless, a similar tendency was observed in the comparison of the frequency of types of medial synovial plica in both studies of Japanese populations. There was no significant difference of age among the types which were absent, medial, lateral and arch by Mann-Whitney U-test. There was significant correlation between the type of suprapatellar plica, which were medial and arch, and gender by chi-square test (P = 0.011). In the others pairs, there was no significant correlation between the type of suprapatellar plica and gender by chi-square test or Fisher's test. 
Conclusion
We arthroscopically investigated and classified suprapatellar plica and medial synovial plica in the Japanese population. There was no relationship between suprapatellar plica and medial synovial plica. We classified more simply into 6 types of suprapatellar plica by only location and shape of plica than Dandy's classification. We classified simpler type of medial synovial plica by the size of plica because Sakakibara's Type A is a cord-like elevation in the synovial wall which is difficult to distinguish with no existence of this plica.
